
: 05 

'I dil^jjljj ' ‘ 

lp^ ^ lp 1 mlj Jj^ -1-u^j^ -3 lp 20 ml lp 30 ml ^ j*j 

. (reflux) 

(reflux^ jjiaajlU jjjijaiilljC jj^)j£]| (JS ^lAaJiuij o^lill — 1 

. - 2 
. Jc-UjII 4 jIaj (alcool) Jj2>^ij (acid) lp — 3 

. p= Ig/mL 4ij£llj dax = 0.81 Jja^i dac = 1-05 : c) 

faster ~ 0.87 I 1“^ Jc-lijll ^aJ Jc-lilaJI gliluil 21.5 fflL oj-^ jluiVl ^ji ^" 1 . 0 ':^ lij — 4 
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: 09 

^ ‘ 1 g a III ^ ( <j£.<uJI 4jj,^aixJI ‘ gi^'i ]aC.\ , C^H j — OH ^ lJ -I 

jj-o jll a1'^^ (JSjjxall jiuiVi ojLo ‘ CH^COOH (j^i.<''\ jj-o 3g ^ 1^ ^j.o 3g "H 

• «, =/(0 

(mol) ^ iJSL. 0J>1I l)a © 

^-O _^.liiui,all (Jja^l ‘ °'||^ ^tjjiuilj (Jc-UjII ‘ _ I. I.^i ^4 (Jc-UjII ^.laj JaC-i @ 

0,03-- . JcUjII uji j^\ @ 

^Jj-^alU (JjaJill 1.1^ ^.lalall j^lxoJ^ll Jc-lijll ^Jjlsi-o i_J^I @ 
/ ^ _ 4j| jj,a.<i 4jj,^ixJI 1. ii,-i'l 

/ ,>UL^l^ A n» « QnW iio'l (_gJc. 1 iU.o-> ® 

/ du^j^l diaJi ^>^VI 

j / Q)-\ IlUj Cjj^)^I ^>1x 1-4 SjLja] ^_pa^)iJI La 

- . . ?Jc.lijll lilli jjjj Ja - 
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. ‘ "(JLoxUjujV (331 J^l ^ W \^\\ (j^ 

•uJ'j^' c'jj* 0,02mol uJ^j^' j^j l3j'-^' *■ «j ‘ > i ' ® 


: 10 La>^t 

lic.j jLjikI SJJjUi 7 C 2 H 5 OH Jjj^Vb CH 3 COOH U:}^ Jjaall JJ^ 4l»j11« jkl_ 

(JcliilU ilijLaJI JjaJill ^.ittjj. (Jja£ll no(mol)j i> no(mol) -^'j 1 ^ t = 0 <liaill 

; ^ j 

CH 3 Cq 0 H(i)+C 2 H 50 H(i)=CH 3 C 00 C 2 H 5 (i)+H 20 

oJLo 4.j^ (J^l (-J^UVI (_5jia-o S^ljixo 'Ulo j ^"l! ij^J 

dlLuil^l (Jj.1^ (Jjj-^aaJlj 4 )'a»'I c''l~\<'iii_ (N3'''+0H ) .Ijlh^j^JjA 4 l-iml^ 


t(h) 

0 

1 

2 

3 

4 

5 

6 

7 

n (mol) 

1,00 

0,61 

0,45 

0,39 

0,35 

0,34 

0,33 

0,33 

n' (mol) 










• Xmax t.5-a]^Vi ^.lajll t Jc-lijll V 

(n) (_yaAaJI oJLo 4.jx£ 4JV^ (n^) (JSjilill jioiVl oJLo 4.;1^ 4l!)l*JI ^tliluil -2 

n^=f(t) 4JV^ (JSj.jlall jluiVl bAm all Ijjij (JiLoJ (_5ill ^ Wl^i'l juJji ci^^-S 

_^Jlc. ? 0^4^^ ^ (JC'liHll 4£'^)jal ‘ '°;^ , (; = 3h 4jaAjll .Ijc (JC'li^l 4C.^}jal 4.><1^ L^Jjal^l -4 


: 11 L)4>4jH 

. liLjjliyi (>3^ ijA 6.0 g j L>* 4.6 g lh“ 0-44 “ ji^Vl JcLii 

. ujVjaII iJjVtjiLa 0)3^' dk — 1 
(Jj-oLaJI (Jc-lijll 4 JjL« <_jjS1 — 2 

^ _ 4ijlj 4jjl^)a. 4^jJ (.4^ ^Lta. ^ ^Jajjj ^l^a.U (-J^UVl aLuJj jl-iii.) a-J^Ui IQ (4^ (_5 jIjH1Lj (_3jLui1I 0J_^I ^ — 3 

lilljj allVt jl I ll^^ ^^)]a qC. t; 4.alla^ 4j^3^ (J£jujl4l jjld^\ diV‘ ^ 

L^liull n(aster)ji^Vl <iiV.^.ic. ciilj^ Jinj (jilij (jj^>.iull Jiuii)JS jUI ^jjaj^l ^jl^l k- 

. t L>® 4 JVAj 

^^Lull ^LaaJI jLjJ^yi aj^ui 0laJ t>o (_pajiilLo —1 
{.^illluil (Jclijll . ^4. — UJ 

oAa. (Jc-UjII ^jIj 4jaaJ ^ Wia'I (j-0 ^clulujl-^ 

t = 40 h 4jaaJll (Jclijll 4x. JJOI (_Jjaia.i - i 4 

4C.^}jal ^ 

(Jc-laiill L>* ^Till'll — aj 

. K uJ'j^' ^ 

^j.all 0jjluii * 

(^jjljjll SJLa.) oAa. (Jc-UjII Aic. 0 J_)a 11 
t(h) ^jjl J^\ 4JU as^ jAj (_3jl-k4l 0i_^Ail I tu>ii -5 

JcUjII jjki 4^ jia. liLjjlijV' t> 0.1 mol 


:12 

^ 0laj. C4H10O ^1*11 4"'ii (J>3£ j HCOOH 4j4144' Ca^ allAaj (Jclaill 4jailjJ 41^ 

t> 0,2 mol J t> 0,2 mol t> uj^' 08 01 i> ^ jU—i.1 —jUi ^Lu 

01 (ja i_JJJjj1U i_JJjUV| o^A Aa.i 4£.Lu: JS .laJ j 180°C as^^^ ^Laa. LJJjUVl (J^-^ ‘ (Jja£ll 

(JjA^l ^ 4jj.l4ll gjliill J_gj£' '4 ( ^ Jjj Jj-<all ,\)ii6 jj4j 4 a] 4 1-11 ill JB ^_gl±Lall ^_paaaJI ojLo 4.4aS jjL*jj 08 
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i-jjxVl jA J 

01 

02 

03 

04 

05 

06 

07 

08 

t (heure) 

0 

1 

2 

3 

4 

5 

6 

7 

n(t>“^)mol 

0,200 

0,114 

0,084 

0,074 

0,068 

0,067 

0,067 

0,067 

n( JLa') mol 










S:uiL^I AiiUJI U^ 4 silci JjiJI J^l 
(1cm ^ 0,01 mol j 1cm ^ 0,5h ) . n(jj^i) = f (t) J 

_(Jc.lijll cJj-^ - ' 

; ^tjjiuil - LJ 

.t = 0 2-laaill Jclijll ^ji jLjiiU t = 2h SJaaJll .lie. Jc-lijll 4£. jjoi* 

(JjaJill 4jaaJ i_g\ 

OjlulVI ^ 

^Ull jluiVI Axa-uU ^ _ Sx. jaiall Ajjtr-i'l J QM (Jj-oLaJI JjaJiil ^-lalall Jc-lijll aJjIs-o <_JjSI 

(JSjjilalljiuiVl (j" 0,2mol “0 UiiJai ^ t = 6 h <JaaJll .lie. 07 LijJajSjl 

? 4^1x<ij£ 1I SXa^l J_jiaJ ^JJJ 


;13 L):L^t 

<xVi <lj,^aixJI ‘ 4 JlJj,^I jj (J^lj^J dll^ljjl ijc. ^ 4^1.1x11 4f-.l ^'1 (J^oxIuiaII j^iaC. 

CHs—COO-CH 2 —CH 2 —CH—CHa 
fcHa 

(Jja^l IJA 0.1 mol J (_paAaJI qa 0.1 mol L>“ UJ^ CjV_j-all (_jjLuiLo jjJaaj jluiVI I^A «_J^ji 

(JcliHll (_J^I ^ j]aC. ^^JjJaaJj j (J£l 4 K /'ll 1 a.^i ^ 1 . ^'1 Jaxl.]^ 

. Jc-UjII ^ahr.yi ^^1 ijiC.-2 

; (^Vl cJ-^i 4jj^ ^llill 4jaaJ JS ^ ojjl*-<u jll cJ!)Li Jc-lijll ^Skl ^Ui -3 


t (min) 

0 

5 

10 

15 

20 

30 

45 

60 

75 

90 

x(10'"^mol) 

0 

3.7 

5.0 

5.6 

6.0 

6.3 

6.6 

6.7 

6.7 

6.7 


^j,a jll 4JV^ X 

_(Jlc. ? 4x.^)jalll JJ) 1-lTl 1. J Jclijll 4x.^)jal I—S^JC. (1-4 

(Jclilll ^.lilll 4-aji La (i-J 

(Jc-UjII lift (_L^J 2)^-aJ i—. jiuiVI ILa jJjJaaL gjjluil (_^ 

_o jU*JI oLa '■■'•^ U » ^La. 4j‘'l ja)^'l 4j,aaJI L)J^ “^La j (-^ 

:14 LJ4'>^) 

; 4jjl*-all j (Jc-lijlU J_j,ac. (Ja L uL Jjajll ^.lajj 

AZ(^) + 3Ag\^)=A/'\^,+3Ag(^, 

(_yaiLii IftAic. ciiAajj = 300min “^4"j I = 40 m A ^Li 4ji4 ‘O'- L I l I .lic. glL 

•Ag"^ Jjlj^ 
liljjLaj _ J_j,aaJI ^;L.a 

dlUjj^VI oLaLij jlAll oL^I 4 .j1c. Uj^ J_jau«JI ILa Jla -2 

. JjiJull 2 h> 300min j!iLa ' g>ru ^^1 ^Lj^l 4^ ^jLa.i-4 
; (Ja L uuII At = 300min “^Laj -^j cJj-^^ ^I x luJU -5 

. X /' 

. IF = 96500C , m Ai = 27 g . mol'^ : f jjlJVi ^ 4jjS (Am(Ai)) /^ 
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: 15 

Vi = 50 mT , "*" AJJJ^ Jjia^ a jjm^ ^jjialVI (j^ A -\)k y ^ (J^-^ 

(Cu^"^ + SO 4 ') o^l^i t> J 0 jj^ 4 j 5 ^ii^j 0.10 mol/L »jj^jjj 

. t> t 5 ^ t>j 0.10 mol/L V 2 = 50 mL 

iaclj 1 ^ UjliaSl -1 

^•\HI jALo — 2 

J_j.aaJI La ClijLaJI ^^Llo^I (JjaJill 4jjlji.<i ^ 4jc. ^jjjjii-<aill i _ n5l — 3 

_ (Jc-UjII cJj-^ - 4 

? gijiujj liLo, Jc.lijll K = 10 ^*^ uj^j^' dulj — 5 

' i •>"'» Ih 30 min oj.ii ^4"j I = 40 m A oj.ia jl^ gjjj La — 6 

. jjA»JI La 

Cu^’''-^j'j^j Al^’*’ .ijij4il — 7 

: 16 

dlljiil (JjL-o J_gi ojj-a^ Pb(s) ^jlc. JjVI JLoxluiU lj_j.ac. 3?^ 

diljlil Jjla^ Uj^ Ag(s) t> uj^ J Cl = O.lmol/1 (Pb^'^(aq) +2 NOs'/aq) ) 

^jj^Uj2l cjl jjil jl 2 s SJauiljj jijL^I jj. C 2 = 5 . 0 . lO'^mol/1 (Ag'^(aq) + NOaXaq)) 

.oil <jJafill lillui jA QlJ Aic. Jaljill 

. Vi=V 2 = 200 ml jA 

. K = 6 . 8 .10^^ ^uj'j^' ^ 

J oiuiSVI Jclijl ^JLa^VI ^Tniiii j _ i_^^yjLa i_g j luLa ^_gJc. Jclijll 4jjlji.4 i <_jjSI -1 

J_jxu«il j^laljll j_jia^l u A^ji ^ 4 (Jc-lijll jjoiS 4 - 2 

. I = 100mA l.Oh Ajs j^. cW^ j J^'-‘ tlw J^jj - 3 

. S:uJI oiA J5U JUll ^^1 La U^ 4j..,^i J 

(JU'iiTiVI ijM 4£.Lui j^ljj JAa. 4 (Jc-UjII Liji - q-i 

^ J <Jjaijlall ) _ 4_j]ai (JS Aic. <JjS J:}^^ 4 Ji.i^i _ ^ 

: 17 

. OAmol / L »JA (_>aL4^jll 4 I 1 IJjj JjLa.^ S jjmm ijAu ^jll (JA JjVI 4—ik^l 

. 5.0 X 10^~ niol / L A-kiaflll 4jj| jii (Jj'-sa ^yaiua AjJasIl lilLoi ; j^LlI 4 

Y = 2,00niL, _jA UJ^ J ^ oJjLij/4jJaa J_j.ac. 4 iiio'i jSi 4 _ 124^^1 4 jl-iqil jjl jio Jaljill jl^-^ 

= 6.8x10"* oJjA\ Ca,\!1 
j_^.iutJI 1.1^ 512 L<u — 1 

-8.111151 (Jcli^l ‘-^i''''5 J ^jj^ubttll .Ijc. ‘”4 ''•^'' A\ii . ^ 'U 4llV.^lj>>4l 4 _Jj5I — 2 

_ aL-nU j^lalill j^jiajll A^^ ^ Jc-UjII jjoiS 4 ji.i^i — 3 

. 1/2 I = 100mA 0 -^ j ^jij - 4 

. 8jIAI ^ 4j,.,^i - i 

sAa.lj 4.c.ljal (j5Li <J^ 4^ ~ S-’ 

? ■'il J ? ^LII <115 4_Jjal^l-^ 


pb - 207.2g / mol , Ag =107.9g! mol '. 
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